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HEALTH SERVICES FOR HOSPITAL PERSONNEL
V. COSTS OF ILLNESS AMONG EMPLOYEES AND OPERATING COSTS
OF A PERSONNEL HEALTH SERVICE*
ARTHUR J. GEIGER
Previous publications of this series have discussed the present
retarded status of supervision by hospitals over the health of their
employees2; the purposes, scope, and philosophy of proper health
supervision3; the physical and professional organization of a practical
personnel health service4; and the volume and character of the
professional work of such an organization for a typical year have
been summarized from the actual experience of the Personnel Health
Service of the New Haven Hospital.5 Finally, of prime interest to
hospital administrators and to medical boards who may contemplate
establishing similar services, will be given a statement and an
analysis oftheoperatingcosts of an adequate personnel health service
and of the costs of employee illness. This is desirable, since the
feasibility iof any plan for comprehensive health supervision must
be judged not only by the anticipated medical results but also by
the approximate cost of the program. Moreover, a reasonably
accurate estimate -of the probable per capita cost may serve as the
basis upon which might be reckoned the relative share of such
costs if they are to be distributed between the employer and the
employee.
The discussion which follows is based upon a typical year's
experience (July, 1942, to July, 1943) of the Personnel Health
Service of the New Haven Hospital, which aims to provide pre-
employment medical appraisals, practically complete medical care,
and health protection to about 850 employees; exclusions concern
only dbstetrical deliveries, dental care,t ophthalmic refractions,t and
domiciliary professional service unless the employee lives in quarters
controlled by and situated adjacent to the hospital.
* From the Department of Internal Medicine, Yale University School of Medi-
cine. Presented in part before the First Institute on Personnel Management of the
American Hospital Association held at New Haven, Conn., June 30, 1944.
t Even these services are available to the lower-salaried employees, who comprise
about 40 per cent of the payroll, through the out-patient clinics affiliated with the
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Operating costs of a personnel health service
The operating costs of our Personnel Health Service may con-
veniently be subdivided into several major headings such as pro-
fessional salaries, costs of laboratory services, overhead expenses
represented by expendable supplies and depreciation of furnishings
and equipment, costs of hospital and infirmary care, etc. Each of
these will be discussed individually.
Professional service costs. The medical personnel included
two salaried internists and a surgeon who constituted the regular
staff of the Personnel Health Service and whose combined time
devoted weekly to personnel health averaged about 40 hours.
These men were assisted by a group of consultants and specialists
who were remunerated either on a contract or a fee-for-service basis.
The clinic personnel also included one full-time nurse, a part-time
supervising nurse, and a secretary. Additional visits to special
clinics of the out-patient department by auxiliary employees* and
visits to the emergency room of the hospital by all employees were
estimated to cost the hospital $1 per visit, alithough the actual cost
per visit was probably less.
The breakdown of costs in each category of the above for the
year was as follows:
Salaries of regular medical staff .............................. $3,500
Payments,to consultants for 650 visits .................... 668
Cost of visits to Out-Patient and Emergency ........ 1,290
Physiotherapy services, 161 visits ............................ 161
Salaries of nurses and secretary ................................ 3,148
Total ............ ........................ $8,767
The expenditure of $8,767 was less than one should make pro-
vision for, because the rate of remuneration to the interested and
cooperating physicians, including those of the regular health service
staff as well as the consultants, was probably at least 50 per cent less
than many or most hospitals would ordinarily have to pay to enlist
professional service of similar quality. A more reasonable estimate
for the professional service budget for a comparable employee census
would probably be in the vicinity of $10,000.
*"Auxiliary employee" refers not to volunteer workers but to the lower-salaried
group of non-professional and non-technical workers formerly referred to as sub-
sidiary employees.
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Cost of laboratory services. Since established laboratories of
the hospital were utilized throughout, the actual cost per unit of
service to the personnel was undeniably much less than would con-
ventionally be charged for diagnostic laboratory assistance. While
it is difficult to decde upon what basis the cost of laboratory aid
should be estimated, whether at true cost, at full "sales value," or
at some intermediate level, the consideration islargely of theoretical
accounting interest only. Thus, while our ledger for the year
under study was actually debited in excess of $10,000 for 848
roentgenological services, the fee scale applied (resulting in an
average cost of $12.20 per service) was obviously far in excess of
true cost when it is realized that 75 per cent of the examinations
consistedofsingle films ofthe chestwhose actual costwouldprobably
be less than $3 per examination. A plausible average figure to
cover the cost of X-ray services, including amortization ofdepreciat-
ing equipment, appears to be in the neighborhood of $4 per service,
and this estimate has been adopted as more logical for the purposes
of this study. Other laboratory services have likewise been esti-
mated at probable cost. Since these evaluations are at best only
approximations, based upon the cost of materials expended plus an
estimate of the share of operating costs represented, and because
others may wish to assess these differently, we present below in
summary form the actual nature arid the volume of the laboratory
services concerned in the study:
Roentgenograms
Chest examinations .......................................
Gastro-intestinal series .................................
Pyelograms (i-v). .................................
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Total .................................................... 848 at $4 $3,392
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Electrocardiograms ............................. ..... 26 at $1 =$26
Electroencephalograms ..... 4 at $2 = 8
Basal metabolism tests ..... 38 at $2 = 76
Blood chemistry ..... 23 at $1.50= 34
Bacteriological
Throat cultures ..... 57 at $1 57
Agglutination tests .................................. 5 at $2 =10
Clinical microscopy
Complete blood counts
White cell or red cell count All covered by
Sedimentation rates , 500
Sputum, for tuberculosis year s contract
Gastric analyses
Total .................. .............$4103
It will be noted that Kahn tests of the blood, of which there
were 640, are not listed in the above tabulation. Although these
tests were performed in the hospital with an appreciable expenditure
of materials and time, this service is available without cost through
State laboratories of which the hospital could have taken advantage
ifit had so desired; the cost, therefore, is not considered an essential
one and was omitted.
Costs of physical plant, equipment, and supplies. Our expense
ledger, as submitted for the year by the accounting department,
presented no charges against the Personnel Health Service for the
cost of permanent equipment and furnishings of the clinic, and there
were no charges for labor and materials expended in remodeling
the dinic space to suit our needs. This omnssion was defended on
the economic theory that in the case of voluntary hospitals, the
buildings, furnishings, and equipment are derived through public
donations which will 'be replaced by public contributions as needed;
such capital items do not, therefore, represent capital depreciation
chargeable against operating costs of hospital services. Whether
or not one chooses to accept this philosophy, it is, nevertheless, of
practical interest to know approximately how large a sum may be
involved in equipment, furnishings, and immediate constructional
costs in setting up a health clinic; moreover, some administratorsHEALTH SERVICES FOR HOSPITAL PERSONNEL
may prefer to regard these costs as operating expenses to be amor-
tized over a period of years, and the writer prefers to accept this
view for the purpose of this presentation.
The original cost of remodeling the area occupied by the Per-
sonnel Health Clinic was approximately $500, and the furnishings
and equipment were evaluated at $1,000. The yearly amortization
cost for these items was taken as 10 per cent. Added to this is
the total cost of expendable materials such as medical and surgical
supplies (exclusive of drugs), stationery, etc. purchased during the
year. Itemization of these costs follows:
Cost of construction and labor, equipment, and furnishings
(10 per cent of total) .................................................. $150.00
Expendable supplies ...................... ......................... 180.91
Total ............................................... $330.91
Cost of drugs and pharmaceutical materials. Employees
received free all drugs and ordinary pharmaceutical materials listed
in the hospital's Formulary. The expenditure under this heading,
estimated at cost to the hospital plus 10 per cent for overhead,
was $284.12.
Summary and Discussion.
The operating costs of the Personnel Health Clinic, considered
as one portion of the total health service given to employees, may
be summarized as follows:
Professional salaries and service costs .................................. $8,767.00
Cost of laboratory services ............................................. 4,103.00
Amortization of investment in furnishings, equipment, and
construction ................. ............................ 150.00
Cost of expendable supplies ............................................. 180.91
Cost of drugs and therapeutic materials ................................ 284.12
Total ........... ........................... $13,485.03
The theoretical per capita cost of operating the clinic, estimated
on the basis of an average population constant of 850, was thus
about $16 for the year. This is $2.50 more than the average
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expenditure for plant health services in industry,' but it must be
recalled that our health service is far more comprehensive than the
average health service offered 'by industry. Moreover, the total
cost, as indicated previously, includes items such as laboratory
services and visits to the out-patient clinics which in all probability
actually cost the hospital considerably less than estimated for the
purposes of this presentation. The real cost of operating the Per-
sonnel Health Clinic, in the sense of moneys actually expended
rather than figures merely debited against the Health Service, is
probably more accurately represented in the following expenditures:
Salaries to regular medical staff ................. ............. $3,500.00
Payments to consultants ........... ................... 668.00
Salaries to nurses and secretary .................... .......... 3,148.00
Supplies and drugs .............................. 465.03
Total .............................. $7,781.03
The actual expenditure for operating the Personnel Health Clinic
thus averaged $9.54 per worker per year. It is this cost with which
the hospital administrator is likely to be most concerned, for it indi-
cates more truly the appropriation that may be needed to establish
a Personnel Health Clinic.
Cost of hospitalization and sickness leave
Cost of hospitalization. During the year, 129 employees were
hospitalized for a total of 1,167 days. Of these, 557 hospital days
were spent on ward accommodations and 610 days in semi-private
or private accommodations. Because, under the inclusive-rate plan
that prevails at the New Haven Hospital, the charges per day
closely approximate the average daily cost of hospitalization, it
seemed permissible to estimate the gross cost under this heading by
multiplying the number of days of bed occupancy by the day-rate
for the accommodation concerned, as follows:
557 hospital days on ward accommodations ................ at $6 = $3342
610 hospital days on other accommodations ................ at $8 = 4880
Total .............................. $8222
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The cost of hospitalization was borne in considerable part
by the employees, for all except house physicians held membership
in a prepayment plan for hospital care. However, the employees
were granted greater benefits than covered by the income from
hospitalization insurance, and the loss sustained by the hospital dur-
ing the year studied was about $3,700. This loss represents an
added cost of the health service furnished the employees.
Cost of infirnary service. Infirmary accommodations were
availalble only to graduate nurses among the employees and this
was obtained through their sharing the infirmary facilities of the
School of Nursing. The Personnel Health Service was not specifi-
cally charged for this service because the salary of one of the two
nurses of the infirmary staff was debited to the Personnel Health
Service. This salary may therefore be viewed as representing the
cost of infirmary care for employees, and when calculated on this
basis the rate per day of occupancy of the infirmary by graduate
nurses cost the Personnel Health Service about $12. Obviously
this assessment was grossly excessive and has called for a revision
of this accounting manoeuver. For practical purposes it may be
assumed that the infirmary cost should be in the neighborhood of
$3 per day, and on this basis the year's cost for infirmary service
would have 'been $405.
Cost of sickness leave. When an employee is absent through
illness, and provided he has not exceeded his allotted sickness-leave,
the hospital suffers the loss of work for which salary is paid, and
there may be an additional expenditure if substitute help is hired.
Both items under these circumstances represent a theoretical cost of
illness to the hospital, although neither is directly a cost of operation
of the Personnel Health Service.
The actual cost of such "on salary illness leave" for the year
was not available for this study, but a count of sickness absences
for whieh salary was paid was 3,500 days. This figure was practi-
cally the same as the number of paid sick-leave days disclosed in a
study' in 1939 to have represented lost services to the amount of
$7,547. Because at that time wage and salary scales were about
10 per cent lower than in the year under consideration, a loss of
about $8,000 would probably be more nearly correct.
The cost of hiring substitute help to cover illness absences was
also undeterminable during the war year with which this study was
2122 YALE JOURNAL OF BIOLOGY AND MEDICINE
concerned, because the general shortage of employees allowed no
real dassification of any as "temporary" or "substitute" workers to
cover sickness absences of regular employees, and probably few were
hired expressly in this capacity. Again one may refer to a more
normal peace-time year, namely 1939, when the cost of hiring
substitute help was estimated at $5,018.
Total cost of employee illness and health service
The total theoretical cost, therefore, of comprehensive health
service to personnel, and the cost ofemployee sickness to the hospital
may be summarized as in the following table:
Total health service costs
Cost of Personnel Health Clinic ......... ............. $13,485 Hospitalization deficit (estimated) .4,111
Infirmary costs (estimated) .400
Substitutes' salaries (theoretical) ...........5............. 5,000
Total ...................................................................... $22,996
The total cost of $22,996 for an employee population constant
of 850 represents a year's per capita cost of $27. This figure is
actually a few dollars less than the cost disclosed in a similar study
made for the New Haven Hospital by Irma M. Biehusen in 1939,
when supervision of personnel health was haphazard, unorganized,
and admittedly inadequate.
Conclusion
Inasmuch as comprehensive health supervision of good quality
can be provided by the hospital for its employees at a cost to the
hospital not greater than may prevail in the absence of an adequate
health service, the establishment of proper health controls through formal personnel health organizations within hospitals appears
economically as well as medically and sociologically justified and
should be more widely introduced.
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